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thics, according to Webster's New Collegiate Dictionary, are "the principles of conduct governing an individual or group." The prefix "bio," says this same source, means simply "life."
It would seem an easy step, then, to derive the meaning of the term "bioethics." Not so, maintained the many evolutionary biologists, ecologists, legislators, teachers, and journalists who attended the 54th annual meeting of the American Institute of Biological Sciences (AIBS), held 21-23 March 2003 in Arlington, Virginia. These scientists, policymakers, educators, and communicators gathered to discuss such topics as public dissemination of sensitive scientific information; responsible conduct of science in the collection, reporting, and analysis of data; and training of the next generation of scientists.
"Participants in the meeting took an important step toward forging an understanding of how we in the life sciences should move forward in today's increasingly complex world and apply the best code of conduct to how humans interact with the planet on which we live, and with each other," said Richard O'Grady, executive director of AIBS. "Most importantly, we posed the question: What special insights might biologists, those who study life, have to offer ethics?" Bioethics, the symbiotic relationship between biology and ethics, encompasses everything from well-known debates on the use of stem cells in medicine, to the impact of terrorism and war on Earth's environment, to how human populations alter the landscapes around them, to how research into these questions is conducted and results are shared. Many AIBS annual meeting attendees advanced the belief that while Homo sapiens may have acquired knowledge, defined as an awareness of facts or information, humans have not developed wisdom, insight leading to a wise course of action. "These two words, knowledge and wisdom," states Webster's, "are often used interchangeably, with little thought of their basic significance."
How to use knowledge wisely
Conferees spent three days finding new ways to use the knowledge we as a species have achieved-knowledge, many believe, that has far outstripped our wisdom. Wisdom's synonym is sense; its antonym, folly. Are we on the brink of folly in many areas? As a starting point to finding answers, many conference speakers turned to the writings of scientist Aldo Leopold, author of the 1949 environmental classic, A Sand County Almanac (Oxford University Press), and among the first to advocate development of bioethics, which Leopold called "land ethics." "An ethic," wrote Leopold,"may be regarded as a mode of guidance for meeting ecological situations so new or intricate, or involving such deferred reactions, that the path of social expediency is not discernible to the average individual. Animal instincts are modes of guidance for the individual in meeting such situations. Ethics are possibly a kind of community instinct in-the-making. In short, a land ethic changes the role of Homo sapiens from conqueror of the land-community to plain member and fellow citizen of it."
No important change in ethics, Leopold believed,"was ever accomplished without an internal change in our intellectual emphasis, loyalties, affections, and convictions." In 1949, that change was two decades over the horizon.
The land ethic Leopold espoused took a giant leap forward on the first Earth Day, 22 April 1970. An intellectual climate had developed in the 1960s that led to this event, fostered by the publication in Science of such papers as Garrett Hardin's "The Tragedy of the Commons" (December 1968 Panelists on such subjects as training the next generation of scientists (Ellis Cowling of North Carolina State University, Bruce Alberts of the National Academy of Sciences, Richard Boohar of the University of Nebraska, and David Magnus of the University of Pennsylvania) and on public dissemination of sensitive scientific information (Randall Murch of the FBI Academy and Steven Aftergood of the Federation of American Scientists) spoke of using science to create a different kind of world, and of the philosophical foundations of bioethics: how we consider nature and its relationship to humans, and how we value different dimensions of nature. All discussed the urgent need to involve the publiccitizens other than scientists-in bioethical debates.
Discussion groups addressed such topics as integrating ethics in science education from high school to graduate school, the integrity of the research process, developing a professional code of ethics, ethical challenges faced by journal editors, environmental justice, ethical use of pesticides and fertilizers, training the next generation of scientists, and "thinking like a mountain" (taking the long view) in political-economic time.
A Friday evening session featured posters on such subjects as instructors' practices in, and attitudes toward, teaching ethics in the genetics classroom (Jinnie Garrett and Joan Booth of Hamilton College); ethics in the context of science fiction (Janet Haynes and George Sideris of Long Island University); integrating bioethics education with science content in teaching the next generation (Lisa Weasel of Portland State University); and ethics concerning recreational fishing, the fisheries profession, and fisheries education (Charles Berry and Christopher Hoagstrom of South Dakota State University).
In each plenary talk, panel session, poster presentation, or discussion group, participants struggled to determine how best to apply bioethics to critical issues of the 21st century. For example, in the discussion group on ethical challenges faced by journal editors, participants, including BioScience editor Timothy Beardsley, discussed the need for guidelines to ensure that no sensitive information is inadvertently released to a handful of individuals who might misuse it. With coverage of diseases like West Nile virus, encephalitis, and SARS (severe acute respiratory syndrome) on the rise, it is more important than ever, said Beardsley, that journal editors work to thwart potential bioterrorism threats.
Speakers and discussion leaders cited the work of scientist Van Rensselaer Potter, who in his 1988 book, Global Bioethics (Michigan State University Press), defined bioethics as "biology combined with diverse humanistic knowledge forging a science that sets a system of medical and environmental priorities for acceptable survival." This knowledge of "how to use knowledge for the social good," Potter wrote in an earlier book, Bioethics: Bridge to the Future (PrenticeHall, 1971 ),"might be called the 'science of survival,' surely the prerequisite to improvement in the quality of life. The According to the view of the Intergovernmental Panel on Climate Change, "which represents the best consensus we have on the effects of climate change on humans and on the environment, there's only about a 10 percent chance we'll 'get away with it' with no major effects, especially if we live on atolls, or at low elevations, and there's also only about a 10 percent chance it will be absolutely catastrophic, maybe destroying civilization. That's basically the scientific consensus on climate change. The other 80 percent of probability is distributed in between those extremes."
As a society, Ehrlich believes, we have a long history of taking out substantial insurance against low-probability catastrophes."Even if there's only a 10 percent chance that something would bring down our civilization, society has normally voted to do something about that. So one thing we need to do as scientists is to try more and more to provide the citizenry with the scientific consensus."
Ehrlich believes that where we need to go is into a bit of idealism."I think we're finally at that point in our civilization where the only practical remedies to our problems are ones we used to consider too impractical and idealistic."
The role of scientists
Where we need to go, said philosopher Philip Kitcher in his plenary talk, "Responsible Biology," is toward realizing the important role of scientists, a subject also discussed in his book Science, Truth, and Democracy (Oxford University Press, 2001). "Scientists," said Kitcher, "give us something really important. They give us truth." Kitcher argued that we need a well-ordered science, in which people deliberate about their needs and the needs of others. After these deliberations, the scientific agenda can be set. But the participants in these deliberations should not be restricted only to those countries that support science, he said.
To demonstrate a major disparity and bioethical quandary, Kitcher used a comparison of global disease incidence to the amount of research funding these diseases receive. "Under well-ordered science, the allocation of biomedical research money would be in accordance with the fair share of the disease. By this The role of the scientist, according to Kitcher, "should be different from the rather religious image in many popular books today, akin to that of secular priesthoods and the like. Rather, the scientific community ought to be serving the global public. I think what we ought to be doing as individuals is campaigning for a readjustment of priorities such that we don't have, as an article published a few years ago in The Nation said,'Millions for Viagra, Pennies for the Poor.'" Plenary speaker Kristin ShraderFrechette, in her lecture, "Public Citizenship and the Duties of Scientists," posed the question, Why are scientists obligated to play a proactive role in democratic deliberation, as scientific citizens? She answered with her belief that scientific citizenship is not blind advocacy. "It is keeping informed, sharing information, revealing bias, avoiding political naiveté, and taking part in public debate, especially in areas related to your own expertise." These thoughts are detailed in her book Environmental Justice: Creating Equality, Reclaiming Democracy (Oxford University Press, 2002) .
Aldo Leopold carrying water (top) and Estella Leopold transplanting red pine trees (bottom) on an 80-acre Wisconsin farm they purchased in 1934 for
Special abilities and special knowledge create special obligations, she said."If biologists do not behave as scientific citizens, then people will be less well educated about science, science will receive less funding, and the profession will do less well."
Plenary speaker Arturo Gómez-Pompa, winner of the Tyler Prize for his work on tropical forest conservation, first drew attention to the problem of tropical deforestation. In his conference presentation, "The Role of Biodiversity Scientists in a Troubled World," he discussed the urgent need to study and understand tropical biology, and also to protect it. The inherent conflict between these diverging interests has resulted, he believes, in erratic, cumbersome, and complicated methods for obtaining permits to conduct tropical forest research, and it has complicated intellectual property issues surrounding "bioprospecting" for new drugs. "At the same time that these restrictions are in place," he said, "we have seen continued, even enhanced, destruction and exploitation of these ecosystems and genetic resources. Very laudable studies and bioprospecting projects have been stopped. Part of this conflict arises from the long-held distrust of and animosity toward the developed world by less affluent nations. One of the consequences of this conflict is that it has allowed 'biodiversity nationalism' to become the scapegoat for continued poverty and social injustice."
One current bioethical dilemma, he said, relates to local knowledge about medicinal tropical forest plants, an important subject of research by ethnobotanists. "There's a major discussion now about the need to recognize and compensate people who have shared their knowledge in projects that aim to search for new drugs. This idea appears to be fair, and we all agree that something should be done. However, who are the owners of this knowledge? Those who work directly with scientists or those from the local community? How can we distinguish common knowledge? Each of these questions has many answers. There are no written rules, and each case has to be dealt with sensibly, fairly, and with professional ethics."
Natural connections
Stephen Kellert's plenary talk was titled "A Biocultural Basis for an Ethic toward the Natural World." Kellert's interests have focused on understanding the connection between human and natural systems, with particular emphasis on the value and conservation of nature and the harmonization of natural and human-built environments. The title of his book, Kinship to Mastery: Biophilia in Human Evolution and Development (Island Press, 1997) , neatly sums up Kellert's presentation.
"We will not effectively resolve our current environmental crises until we have fundamentally altered our values and ethical relations to the natural world," Kellert said."Although clearly an important change has occurred in perceptions of nature during the past halfcentury or more, resulting in improved treatment and stewardship of aspects of the natural environment, this change has continued to be selective, limited, and insufficiently effective and comprehensive."
We are shaped by the earth, said Kellert, "by the characteristics of the environment in which we develop. Were it only for selfish reasons, we must maintain variety and harmony in nature. When the Pleiades and the wind in the grass are no longer a part of the human spirit, a part of very flesh and bone, man Feature becomes, as it were, a kind of cosmic outlaw. And that would be, I would argue, a mistake." Carl Leopold spoke about protecting land in his plenary lecture,"Ontogeny of the Land Ethic." For the past 20 years, Leopold has conducted research on the restoration of tropical forests in Costa Rica, and he has devoted his talents to the protection of land quality, a reflection of a dedication to his father's land ethic.
"I'm very concerned," he said, "about the impact of our changing lifestyle. It makes it more and more difficult to really reach people, they've become so separated from the natural world." Leopold is an advocate for hands-on restoration, such as he and his siblings experienced with their father in his efforts to restore Wisconsin grasslands. "All of Aldo Leopold's children joined forces to create the Aldo Leopold Foundation, which is dedicated to education and ecological matters, and most particularly education with regard to the land ethic.
"We've had a really interesting set of experiences with this foundation. Each year we have interns who come to work in hands-on restoration. Almost to the very last person, these interns end up going into a profession of an environmental nature.
"But there are countervailing forces to the good a foundation like this can do, among them extreme and persistent poverty, the excessive exploitation of resources, and war. Ethics need to be guiding principles in our science if we're to overcome these countervailing forces. The land ethic is a paradigm [that] has made possible new concepts of bioethics, and has stimulated an evolution of a whole series of different expressions of ethical relationships to nature."
The final plenary session speaker, Paul Risser, summed up conference attendees' thoughts in his talk, "Responsible Science and Responsible Scientists." Risser is currently chancellor and chief executive officer of the Oklahoma State Regents for Higher Education. His research interests include the structure and function of grassland and forest ecosystems, landscape ecology, and global climate change.
Risser was asked whether biologists, who have studied a topic in greater depth than other people, have greater ethical responsibilities. "Yes, because deeper study permits a stronger understanding of human-nature connections, because that study allows a more informed, wellordered science, as Philip Kitcher stated, and because we presumably have greater information from which to describe relationships and their importance to human values, whether these are utilitarian or intrinsic. Scientists can help the general understanding of deeper and broader human-to-nature connections.
"The most important question we must each take away from this conference is, How serious are we? Is having a good conference of people who already have an interest in the topic enough? We need to campaign to require attention to these issues by every scientist, in all fields. The interpretation of human-nature connections is critical and thus should be included in schools at all levels, and beyond. What if we made it explicit, as Bruce Alberts suggested, [and demanded] of every undergraduate and graduate science student that we need to know his or her conscience, judgment about what is right, and the depth of his or her conviction to act on beliefs?"
A sense of wonder
Perhaps the conference's goals, and its attendees' hopes for the future, can best be summed up in actress Kaiulani Lee's one-woman Saturday evening presentation,"A Sense of Wonder: A Play Based on the Life and Works of Rachel Carson." Lee's insightful performance told the story of a woman's love for the natural world and her fight to defend it.
As 
